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Mbdures of reactive dves and their use 

The present invention relates to mixtures of reactive dyes, wliicii mixtures are sultabie for 
dyeing or printing nitrogen-oontaining or tiydroxyi-group-oontaining fibre materiais and yieid 
dyeings or prints having good ali-round fastness properties. 



The practice of dyeing has recently led to higher demands being made on the quaiily of the 
dyeings and the economy of the dyeing process. As a resuit, there continues to be a need for 
novel, readily obfainabie dyeing compositions having good properties, especially in respect 
of their application. 



Dyeing today requires reactive dyes that, for example, have sufficient substantivity and at the 
same time exhibit good ease of washing-off of unfixed dye. In addition, they should exhibit a 
good colour yield and a high reactivity, the objective being especially to obtain dyeings 
having high degrees of fixing. In many cases, the butid-up behaviour of reactive dyes Is not 
15 sufficient to meet the demands, espedally in the dyeing of very deep shades. 

The problem underlying the present invention is therefore to provide novel mixtures of 
reactive dyes, which mixtures are especially suitable for dyeing and printing fibre materials 
and possess the above-described qualities to a high degree. They should also yield dyeings 
20 having good all-round fastness properties, for example fastness to light and to wetting. 

The present Invention accordingly relates to dye mixtures comprising 
at least one dye of formula 



5 



10 




(1) 



25 



together with at least one dye of formula 
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wherein 

Ri and R2 are each independently of the other hydrogen or unsubstttuted or substituted 
Ci-C4alkyl, 

5 (R3)(w, (R4)(w and {Rsh-^ denote, each independently of the others, from 0 to 3 identical or 
differing substituents from the group halogen, Ci-C-talkyl, Ci-C4alkoxy, carijoxy and sulfo, 
A is unsubstltuted or substrtuted phenylene, naphthylene, or Cj-Csalkylene which may be 
interrupted by oxygen, 

Xi is halogen or a non-fibre-reactive substituent, and 
10 q is the number 0 or 1, 

r and s are each independently of the other the number 0 or 1, and the sum of r + s Is the 
number 1 or 2, 

Yi, Yb, Y3 and Y4 are each Independently of the others a fibre-reactive radical of formula 



-SOrZ 


(3a), 


-NH-CO.(CH2)m-SOrZ 


(3b). 


-C0NH-(CH2)n-S02-Z 


(3c), 


-NH-CO-CH(Hal)-CH2-Hal 


(3d), 


-NH-C0-C(Hal)=CH2 


(3e)(H- 








(30, 


X2 





wherein 

Xa is halogen, T independently has the definition of X2, Is a non-fibre-reactive substituent or is 
a fibre-reactive radical of formula 



26 



ijl, IWle. Et 
— N-(CHj,)25-SOp2 



(4a). 
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-NH-(CH2)2^-0-(CHz)2-3-S02-Z 



(4b). 



H, Me. Ef 



,{RB)a.2 



(4c), 




(SO3H), 



'CO-NH-(CH2)2^-S02-Z 



or 



5 



— NH- 




'NH-CO-Q 



h.2 



(4e), 



{Hs)o.2 denotes from 0 to 2 identical or differing substifuents from the group lialogen, 
Ci-C4atl(yl, CrC4aiko}v and sulfo, 

Z Is vinyl or a radical -CHa-CHg-U and U is a group removable under allollne conditions, 
10 Q is a group -CH(Hal)-CH2-Hat or -C{Hai)=CH2, 

m and n are eacti independently of the other the number 2, 3 or 4, and 
Hal is halogen, 

at least one of the radicals Y3 and Y4 being a radical of formula (3b) or (3f). 

15 in the radical of formula (4a), Me is the methyl radical and Et is ttie ethyf radical. The 
mentioned radicals come into consideration, besides hydrogen, as substituents at the 
nitrogen atom. Hydrogen is preferred. 

In the radical of formula (4c), Me is the methyl radical and Et is the ethyl radical. The 
20 mentioned radicals come into consideration, besides hydrogen, as substituents at the 
nitrogen atom. 

As CrCialkyI there comes Into consideration for Ri and R2, each independently of the other, 
for example methyl, efliyl, propj^, isopropyl. butyl, sec-buiyi, tert-butyl or isobutyl, preferably 
25 methyl or eUiyl and especially methyl. The mentioned all<yl radicals may be unsubstltuted or 
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may be substituted, for example, by hydroxy, sutfo, sulfate, cyano or by carboxyL Preference 
is given to the corresponding unsubstituted radicals. 

Preferably, R2 Is hydrogen and Ri is hydrogen or one of the above-mentioned unsubstituted 
5 or substituted Ci-C^alkyl radicals. 

More especially, R2 is hydrogen and R^ Is hydrogen, methyl or ethyl. 

As Ci-C4alkyl there comes Into consideration for R3, R4, Ra and Re, each Independently of the 
10 othere, for example methyl, ethyl, n-propyl, isoprof^l, n-butyl, seo-butyl, tert-butyl or Isobutyl. 
preferably methyl or ethyl and especially methyl. 

As Ci-C^all^oxy there comes into consideration for R3, R4. Rs and Ra, each independently of 
the others, for example methoxy, elhoxy, n-propoxy, isopropoxy, n-butoxy ortsobuto«yi 
16 preferably methoxy or ethoxy and especially methoxy. 

As halogen there comes into consideration for R3, R4, Rs and Rs, each independently of the 
others, for example fluorine, chlorine or bromine, preferably chlorine or bromine and 
especially chlorine. 

20 

Preferably, (Rs)^, (R4)m and {Rsk^ denote, eadi Independently of the others, from 0 to 3 
identical or differing subsGtuents lirom the group halogen, CrC4alk^. CrC4alkoxy end sulfo, 
especially from the group CrC^alkyl, d-Cialkoxy and sulfo. 

25 When the diazo radical in the dye of formula (1 ) is naphthyl, there come into consideration for 
(R3)o.3 from 1 to 3 and especially 1 or 2 sulfo groups. Preferably, the naphthyl radlca! is 
bonded In the 2-f osttlon with respect to the azo group. 

When the diazo radical in the dye of formula (1) is phenyl, there come Into consideration for 
30 (R3)(x} from 0 to 3, preferably fcom 0 to 2, identical or differing substituents from the group 
dilorine, methjd, methoxy and sulfo. 

The diazo radical In the dye of formula (1) Is preferably naphthyl. 
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q Is preferably the number 0. 

{Rg)(j.2 preferably denotes from 0 to 2 identical or differing substituents from the group 
Ci-C4alkyl, CrC4alkoxy and sulfo, espedally methyl, methoxy and sulfo. 

5 

Re Is more especially hydrogen. 

When Xi In the dye of formula (1) is halogen, there comes into consideration, for exarnple, 
fluorine, chlorine or bromine. 

10 

When Xi in the dye of fonnula (1) is a non-fibre-reactive substituent, there conies into 
consideration, for example, the definition given below for T as a non-fibre-reactive 
substituent, the prefen-ed meanings given under T applying. 

1 5 Preferably, Xi is halogen, especially fluorine or chlorine and more especially chlorine. 

Xa In the fibre-readive radical of formula {3f) is, for example, fluorine, chlorine or bromine, 
preferably fluorine or chlorine and especially chlorine. 

20 T Is preferably a non-flbre-reactlve substituent or a flbYe-reactlve radical of formula (4a), (4b), 
(4c), (4d) or (4g) and especially a fibre-raactlve radical of formula (4a), (4b), (4c), (4d) or 
(4b). 

When T is a non-fibre-reactive substituent. It may be. for example, hydroxy; CrC4alkoxy; 

25 CrC4alkylthio which is unsubstituted or is substituted, for example, by hydroxy, carboxy or by 
sulfo; amino; amino substituted once or twice by Ci-Caalkyl, the alkyi being unsubstituted or 
further substituted, for example, by sulfo, sulfate, hydroxy, carboxy or by phenyl, especially 
by sulfo or by hydroxy, and being uninternjpted or interrupted one or more times by the 
radical -0-; cyclohexylamino; morpholino; N-Ci-C4alkyi-N-phenylamlno or phenylamino or 

30 naphthylamino, wherein the phenyl or naphthyl radical is unsubstituted or Is subsHtuled, for 
example, by CrC4alkyl, Ci-G4alkoxy, CrC^-alkanoylamino, carboxy, sulfo or by halogen, and 
wherein the allqrt radical is unsubstituted or Is substituted, for example, by hydroxy, sulfo or 
by sulfato. 
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Examples of suitable non-fibre reactive subsOtuents T are amino, methylamino, ethylamino, 
p-hydroxyethyiamino, N-methyl-N-p-tiydroxyethyiamino, N-ethyl-N-p-hydroxyethylamIno, 
N,N-di-p-hydroxyethylamino, p-sulfoethylamino, cydohexylamino, morpliolino, 2-, 3- or 4- 
chlorophenylamino, 2-, 3- or4-methylphenyIamino, 2~, 3-or4-metiioxyphenylamlno, 2-, 3- or 
5 4-sulfbphenylannino. disulfophenjiamino. 2-, 3- or 4-carboxyphenyIamino, 1- or 2-naphthyl- 
amino. 1-8ulfo-2-naphthylamino, 4,8-disulfo-2-naphthirtamino, N-ethyl-N-phenylamino, 
N-methyl-N-phenylamIno, methoxy, eihoxy, n- or iso-propoxy and hydrojy. 

T denoting a non -fibre-reactive substituent Is preferably CrC4alkoxy, CrC4aikylihio wtiich Is 
10 unsubstituted or is substituted by hydroxy, carboxy or by sulfo; hydroxy, amino, or N-mono- 
or N.N-di-CrC4a!l<ylamino unsubstituted or substituted in the(each) alKyl moiety by hydroxy, 
sulfeto or by sulfo; morpholino; phenylamino which Is unsubstituted or is substituted in the 
phenyl ring by sulfo, carboxy, acetyfamino, chlorine, methyl or by methoxy, or N-Ci-C4alkyl- 
N-phenylamino which is unsubstituted or is substituted in the same way, wherein tfie alkyi 
15 moiety is unsubstituted or is subsfltuted by hydroxy, sulfo or by sulfate; or naphthylamino 
which Is unsubstituted or is substituted by firom 1 to 3 sulfo groups. 

Non-fibre-reactive sut>stituenfs T to which special preference is given are amino, N-melhyi- 
amino, N-ethylamIno, N-P-hydroxyethylamino, N-methyl-N-p-hydroxyethylamino, N-ethyl-N-p- 
20 hydroxyethylamino, N,N-di-p-hydroxyethylamino, p-sulfoethylamino, morpholino, 2-, 3- or 4- 
carboxyphenylamlno, 2-, 3- or4-sulfophenylamino and N-Ci-Cfalkyl-N-phenylamlno. 

in the case of the fibre-reactive radicals T of formulae (4a) and (4b), Z is preferably p-chloro- 
ethyl. In the case of the fibre-readive radicals T of formulae (4c) and (4d), Z Is preferably 
25 vinyl or p'Suifatoethy). 

When T is a fibre-reactive radical, it is preferably a radical of formula (4o) or (4d) and 
especially of formula (4c). 

30 Hal in the fibre-ieactive radicals of fomiulae (3d), (de) and (4e) Is preferably chlorine or 
bromine, especially bromine. 

As the leaving group U there comes into consideration, for example, -CI, -Br, -F, -OSO3H. 
-SSO3H, -OCO-CHs, -OPOaHa, -OCO-CaHs, -OS02-Ci-C4alkyl or -OSOrN{CrC4aIlcyl)2. 
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Preferably, U is a group of formula -CI, -OSO3H, -SSO3H, -OCO-CH3, -OCO-CeHe or 
-OPO3H2, especially -CI or -OSO3H and more especially -OSO3H. 

Examples of suitable radicals Z are accordingly vinyl, p-bromo-or p-ch!oroethyl, p-acetoxy- 
5 etiiyl. p-benzoyloxyethy), p-phosphatoethyl, p-sulfatoethyl and p-thiosulfatoelhyl, Z Is 
preferably vinyl, p-chloroethyl or p-sulfatoethyi. 

When A in the dyes of formula (1) is an unsubstituted or substituted phenylene radical or 
naphlhylene radical, tfiere come Into consideration as substituents, for example, identical or 
10 differing radicals from the group halogen. Ci-C4allqrt, Ci-C^alkoiv and sulfo. preferably 

Ct-C4atkyl, CrC4aikQ(xy and sulfo and espedally methyl, mefrioxy and sulfo. In that case the 
fibrB-readive radical Y, Is a radical of formula (3a), (3b), (3c), (3d), (3e) or (3f), preferably of 
formula (3a) or (3c) and especially of formula (3a). 

15 When A In the dyes of formula (1) Is a Ca-Cealkylene radical which may be intemjpted by 
oxygen, there comes into consideration, for example, ethylene, propylene, isopropylene, 
bufylene, isobutylene, -(CH2)rO-{CH2)2-, -(CH2)rO-(CH2)2- or -(CH2)3-0-(CH2)3-. In that case 
the fibre-reactive radical Yi is preferably a radical of formula (3a). A prefen-ed C2-C8-alkyIene 
radical which may be interrupted by oxygen, such as, for example, a radical of formula 

20 -(CH2)2^-0-(CH2)2^", IS a C2-C6alkylene radical which may be Interrupted by oxygen, suclf'as, 
for example, -(CH2)2"0"(CH2)2-, -(CH2)3-0-(CH2)r or -(CH2)s-0-(CH2)3-. and especially a 
Cz-Ciallqflene radical which may be interrupted by oxygen, such as -(CH2)rO-(CH2)2-. 

In a preferred embodiment of ttie dye mixtures according to the invention, the radical -A-Yi Is 
25 a radical of formula 




(5a), 



CS03H)o.i 
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-(CH2)m-0-(CH2)2^-SOz-Z6 (50. 

5 

wherein 

(R7)o.2 denotes from 0 to 2 identical or differing substituents from \he group halogen, 
d-Cialkirf, CrC4alkoxy and sulfo, especially methyl, methoxy andsulfo, 
Ys is a,p-dlbromoprop!onyiamino or ctrbromoaciyloytamino, 
10 m Is the number 2 or 3, especially 3, 
n is the number 2 or 3, especially 2, and 

Zi, Zj, Z,, Z4 and Z5 are each Independently of the others vinyl, p-chloroethyl or p-sulfato- 
ethyl. 

15 Zi and Za are preferably, each Independendently of the other, vinyl or p-sulfatoethyl. 
Zs and Z5 are preferably p-chloroethjrt or p-sulfafoethyl, especially p-diioroethyl. 
Z4 is preferably p-chloioethyl or p-sulfatoethyl, especially p-suliatoethyl. 

20 

In an especially preferred embodiment of the dye mixtures according to the invention, the 
radical of formula -A-Yi in the dye of formula (1) is a radical of formula (5a), (5b) or (So), 
preferably of formula (5a) or (5b) and especially of formula (5a). 
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Preferably, the dye of formula (1) in the dye mixtures according to the invention is a dye of 
formula 



I 



'H H!;i-l,,J— N-nf"^ (1a). 

T N \=:AS0,-Z, 



^^^^^ WO^^-'^'^'^^^O^ 



5 Wherein 

Ri is hydrogen, methyl or eUiyl and 

Zi Is vinyl, p-ch!oroethyl or p-sulfiatoethyl. 



Preference is given to dyes of formula (2) wlierein 

1 0 (R4)m and (R5)(w have the definitions and prefen-ed meanings given hereinabove, 
r and s are each the number 1 and the sum of r + s is the number 2, and 
one of the fibre-reactlve radicals Y3 and Y* is a radical of formula (3a), (3b), (3c), (3d) or (3e) 
and the other of the fibre-reactive radicals Y3 and Y-i is a radical of formula (3b) or (3f), 
especially (3f), the definitions and preferred meanings given hereinabove applying to the 

15 fibre-reactive radicals of fonnulae (3a). (3b), (3c). (3d). (3e) and (31). 

Preferably, Y3 is a radical of formula (3f) and Y4 is a radic^ of formula (3a), (3b), (3c), (3d) or 
(3e), especially (3a). 

A dye of formula (2) to which special preference is given is a dye of formula 




wherein 

(R4)o-2 and i^z^i denote, each independently of the other, from 0 to 2 identical or differing 
substituents selected from the group CrC^alkyl, Cj-C4aikoxy and sulfo, especially methyl. 
25 methoxy and sulfo. and 
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one of the fibre-reactive radicals Y3 and Y4 is a radical of formuia {3a), (3b), (3c), (3d) or (3e) 
and tiie other of the fibre -reactive radicals Y3 and Y4 is a radical of formula (3b) or (3f), 
especially (3f). the definitions and preferred meanings given hereinabove applying to the 
fibre-reactive radicals of formuiae (3a), (3b), (3c), (3d), (3e) and (3f). 
5 Preferably, Y3 a radical of formula (3f) and Y4 is a radical of formula (3a), (3b), (3c), (3d) or 
(3e), especially (3a). 

In one embodiment of the present Invention that Is of Interest, R4 and Rs are each a sulfo 
group. 

10 

A reactive dye of formula (2) to which even more special preference is given is a dye of 
formula 




(2aa), 



15 wherein 

X2 Is halogen, especially chlorine, and 

Zb and Z7, each independentiy of the other, have the definitions and preferred meanings 
given hereinabove for Z and are preferably vinyl or p-sulfatoethyl. 

20 The reactive dyes of formulae (1 ) and (2) in the dye mixtures according to the invention 
comprise sulfo groups, each of which Is either in the form of the free sulfonic acid or, 
preferably, in the form of a salt thereof, for example in the form of the sodium, lithium, 
potassium or ammonium salt, or in the form of a salt of an organic amine, for example in flie 
form of the triethanolammonium salt. 

25 

The reactive dyes of formulae (1) and (2), and therefore also the dye mbdures, may comprise 
lurUier additives, for example sodium chloride or dextrin. 

The dyes of formulas (1) and (2) are present In the dye mixture according to the Invention in 
30 a weight ratio of, for example, firom 1 :99 to 99:1 , preferably from 5:95 to 95:5 and especially 
from 10:90 to 90:10. 
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The dyes of formulae (1) and (2) are known or can be prepared according to methods known 
perse. Dyes of formula (1) are disclosed, for example, m Kokai JP 50-000178. Dyes of 
formula (2) are described, for example, in US-A-4 622 390 and US~A-4 885 360.. 

5 

The dye mixtures according to the invention can be prepared, for example, by mixing the 
individual dyes. Such a mixing process Is carried out, for example, in suitable mills, for 
example ball mills or pin mills, and also In kneaders or mixers. 

10 The dye mixtures according to the inventton may, where appropriate, comprise other 
auxiliaries that, for excmnpie, improve handling or Increase storage siablllty, such as, for 
example, buffers, dispersants or anti-dusts. Such auxiliaries are known to the person skilled 
In the art. 

15 The dye mixtures according to the invention are suitable for dyeing and printing an extremely 
wide variety of materials, especially hydroxyl-group-containing or nitrogen-containing fibre 
materials. Examples are paper, silk, leather, wool, polyamlde fibres and poiyurethanes and 
also especially cellulosic fibre materials of all kinds. Such fibre materials are, for example, 
the natural cellulosic fibres, such as cotton, linen and hemp, and also cellulose and regener- 

20 ated cellulSfee. The dye mixtures according to the Invention are also suitable f&r dyeing or 
printing hydrDxy^group-contalning fibres present in blend fabrics, e.g. mixtures of cotton wKh 
polyester fibres or polyamlde fibres. 

The present Invention accordingly relates also to the use of the dye ml)dures according to the 
25 invention in the dyeing or printing of hydroxyl-group-oontalning or nitrogen-<»ntainIng, 
especially cellulosic, fibre materials. 

The dye mixtures according to the invention can be applied to the fibre material and fixed to 
the fibre in a variety of ways, especially in the form of aqueous dye solutions and dye print 
30 pastes. They are suitable both for the exhaust method and for dyeing In accordance with the 
pad-dyeing method; they can be used at low dyeing temperatures and require only short 
steaming times in the pad-steam method. The build-up behaviour Is veiy good, the degrees 
of fixing are high and unfixed dye can be washed off easily, the difference between the 
degree of exhaust and the degree of fixing being rem^kably small, that Is to say the soaping 
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loss is very low. The dye mixUires according to the invention are aiso suitable for printing, 
especlalfy on cotton, and also for printing nitrogen-containing fibres, for example wool or silk 
or blend fabrics tiiat contain wool. 

5 The dyeings and prints produced using the dye mixtures according to the invention can be 
reproduced very well, have a high tinctorial strength and a high fibre-to-dya binding stabitity 
in both the acidic and the all<aline range, and furthermore have good fastness to light and 
very good wet-fastness properties, such as fastness to washing, to water, to sea water, to 
cross-dyeing and to perspiration. Fibre-level and surface-level dyeings are obtained. 

10 

The dye mixtures aocordir^ to the invention are also suitable as colorante for use in 
recorcling systems. Such recording systems are, for example, oommerdally available Inkjet 
printers for paper or textile printing, or writing instruments, such as fountain pens and 
ballpoint pens and especially inlcjet prinfere. For that purpose the dye mixture according to 
15 the invention is first brought into a form suitable for use in recording systems. A suitable form 
Is, for example, an aqueous ink that comprises Uie dye mixture according to the Invention as 
colorant. The inks can be prepared in customary manner by mixing together the individual 
constituents In the desired amount of water. 

20 "Substrates that come Into consideration include the above-mentlort'ed hydroxyl-group- 
containing or nitrogen-containing fibre materials, especially cellulosic fibre materials. 

The dyes used In the aqueous inks should preferably have a low salt content, that is to say 
they should have a total content of salts of less than 0.5 % by weight, based on the weight of 
25 the dyes. Dyes that have relatively high salt contents as a result of their preparation and/or 
as a result of the subsequent addition of diluents can be desalted, (or example, by 
membrane separation procedures, such as ultrafiltration, reverse osmosis or dialysis. 

The inks preferably have a total content of dyes of from 1 to 35 % by weight, especially from 
30 1 to 30 % by weight and preferably from 1 to 20 % by weight, based on the total weight of the 
Ink. The preferred lower limit in this case is a limit of 1 .5 % by weight, preferably 2 % by 
weight and especially 3 % by weight. 
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The Inks may comprise water-miscible organic solvents, for example Ci-C4aloohols, e.g. 
methanol, ethanol, n-propanol, isopropanol, n-bulanol, sec-butanol, tert-butanoi or !so- 
butanol; amides, e.g. dimethylformamide or dimethylacetamlde; ketones or ketone alcohols, 
e.g. acetone, diacetone alcohol; ethers, e.g. tetrahydrofuran or dioxane; nitrogen-containing 
5 heterocyclic compounds, e.g. N-methyi-2-pyrrolidone or 1 ,3-dimethyl-2-imidazolidone, poly- 
alkylene glycols, e.g. polyethylene glycol, or polypropylene glycol; C2-C6allq'lene glycols and 
thioglycols, e.g. ethylene glycol, propylene glycol, butylene glycol, triethylene glycol, thio- 
diglyojl. hexylene glycol and diethylene glycol; other polyds, e.g. glycerol or 1.2,6-hexane- 
triol; and CrO^W^l ethers of polyhydric alcohols, 0.9. 2-methoxyethanol, 2-(2-methoxy- 
1 0 ethoxy)ethanQl. 2-(2-ethoxyethoxy)ethanol, 2-[2-(2-methoxyethoxy)ethoxy]etiianol or 2-I2-(2- 
ethoxyetfio5{y)ethoxylethanol; preferably N-methyl-2-pyrrolldon9, diethylene glycol, glycerol 
or especially 1,2-propy!ene glycxii, usually In an amount of from 2 to 30 % by weight especi- 
ally from 5 to 30 % by weight and preferably from 10 to 25 % by weight, based on the total 
weight of the ink. 

15 

In addition, the Inks may also comprise solubillsers, e.g. s-caprolactam. 

The Inks may comprise thickeners of natural or synthetic origin Inter alia for the purpose of 
adjusting the viscosity. 

^ 20 

Examples of thickeners that may be mentioned Include commercially available alginate 
thickeners, starch ethers or locust bean flour ethers, especially sodium alginate on its own or 
in admixture with modified oellulose, e.g. methyloellulose, ethylcellulose, carboxymethyl- 
cellulose, hydroxyethylceilulose, methylhydroxyethyloellulose, hydroxypropyl cellulose or 
25 hydroxypropyl methylcellulose, especially with preferably from 20 to 25 % by weight carboxy- 
methylcellulose. Synthetic thickeners that may be mentioned are, for example, those based 
on poly(meth)acryliG acids or poiy(meth)acrylamides and also polyall^lene glycols having a 
molecular weight of e.g. from 2000 to 20 000, for example polyethylene glycol or poly- 
propylene glycol ortfie mixed polyalkylene glycols of ethylene oxide and propylene oxide. 

30 

The Inks comprise such thickeners, for example, in an amount of from 0.01 to 2 % by weight, 
especially from 0.01 to 1 % by weight and preferably from 0.01 to 0.5 % by weight, based on 
the total weight of the ink. 



wo 2005/052063 



PCT/EP2004/052844 



-14- 

The inks may also comprise buffer substances, e.g. borax, borates, phosphates, poly- 
phosphates or citrates. Examples that may be mentioned Include borax, sodium borate, 
sodium tetraborate, sodium dihydrogen phosphate, disodium hydrogen phosphate, sodium 
tripolyphosphate, sodium pentapolyphosphate and sodium citrate. They are used especially 
5 in amounts of from 0.1 to 3 % by weight, preferably from 0.1 to 1 % by weight, based on the 
total weight of the ink, in order to establish a pH value of. for example, from 4 to 9, especially 
from 6 to 8.5. 

As further additives, the inks may comprise surfactants or humsctants. 

10 

Suitable surfactants Include commercially available clonic or non-Ionic surfactants. As 
humectants In the Inks according to the invention there corns Into consideration, for example, 
urea or a mixture of sodium lactate (advantageously in the form of a 50 % to 60 % aqueous 
solution) and glycerol and/or propylene glycol in amounts of preferably from 0.1 to 30 % by 
1 5 weight, especially from 2 to 30 % by weight. 

Preference is given to inks having a viscosity of from 1 to 40 mPa s, especially from 1 to 
20 mPa s and more esped^iyfrom 1 to 10 mPas. 

20 FurBiermore, the inks may in addition comprise cditomary additives, e.g. anti-foams or 

especially preservatives that Inhibit fungal and/or bacterial growUi. Such additives are usually 
used in amounts of from 0.01 to 1 % by weight, based on the total weight of the Ink. 

Preservatives that come into consideration indude formaldehyde-yielding agents, e.g. 

26 paraformaldehyde and trioxane, especially aqueous, approximately 30 to 40 % by weight 
formaldehyde solutions, imidazole compounds, e.g. 2-(4-thiazoIyObBnzimidazole, thiazole 
compounds, e.g. 1 ,2-benzisothiazolin-3-on© or 2-n-OGfyl-isothiazolin-3-one, iodine com- 
pounds, nitriles, phenols, haloaikylthio compounds or pyridine derivatives, especially 1,2- 
benzisoth!azotin-3-one or 2-n-octyl-isothiazoiln-3-one. A suitable preservative is e.g. a 20 % 

30 by weight solution of 1,2-t>enzisothiazolin-3-one In dipropytene glycol (Proxei® GXL). 

The inks may also comprise further additives, such as iluorinated polymers or telomere, e.g. 
poiyethoxyperfluoroalcohois O=orafac® or Zonyl® products) in an amount of e.g. from 0,01 to 
1 % by weight, based on the total weight of the ink. 



wo 200S/OS2063 



PCT/EP2004/052844 



-15- 



In inkjet printing, individual droplets of the inl< are sprayed onto a substrate in a controlled 
manner from a nozzie. For thils purpose, predominantly the continuous inkjet method and the 
drop-on-demand method are used. In the continuous inkjet method, the droplets are 

5 produced continuously and any droplets not required for the printing are conveyed io a 
collecting vessel and recyded, whereas in the drop-on-demand meOiod droplets are 
produced and printed as required, that is to say droplets are produced only when required for 
the printing. The production of the droplets can be efiecfed, for example, by means of a 
piezo-inkjet head or by means of themnai energy (bubble jet). Printing by means of a piezo- 

10 inkjet head and printing in accordance with the continuous inkjet method are preferred. 

The present invention accordingly relates also to aqueous inks comprising the dye mixtures 
according to the invention and to the use of such inks in an inkjet printing method for the 
printing of various substrates, especially textile fibre materials, the definitions and preferred 
1 5 meanings mentioned above applying to the dye mixtures, the Inks and the substrates. 

The following Examples serve to illustrate the invention. Unless otherwise indicated, the 
temperatures are given in degrees Celsius, parts are parts by weight and percentages relate 
to % by weight. Parts by weight relate to parts by volume in a ratio of l<Bograms to litres. 

20 

Example 1 : 1 00 parts of a cotton fabric are Introduced at a temperature of 60°C Into a 
dyebath comprising 0.6 part of the dye of formula 




(101), 



25 

5.4 parts of the dye of formula 
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CH^CHj-O-SOjH 
,S0, 



(102) 



and 60 parts of sodium chloride in 1000 parts of water. After 45 minutes at60*C, 20 parts of 
calcined soda are added. The temperature of the dyebath is maintained at BCC for a further 
5 45 minutes. The dyed ^bric is Uien rinsed and dried in the usual manner. A navy-blue dyeing 
having good fastness properties is obtained. 

Examples 2 and 3: Following the procedure given in Example 1 but, Instead of using 0.6 part 
of the dye of formula (1 01), using 0.6 part of the dye of formula 

10 



2 




SOgCHjCHjOSOaH 



(103) or 



CI 



3 





(104), 



SOjCHjCHjjOSOjH 



JOjH 



1 5 there is likewise obtained a navy-blue dyeing having good fastness properties. 



Examples 4 to 9: Following the procedure given in Example 1 but, instead of using 5.4 parts 
of the dye of formula (102), using 5.4 parts of the dye of fonnula 
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Example 8: 

(a) Mercerised cotton satin is pad-dyed with a liquor containing 30 g/l of sodium carbonate 
and 50 g/I of urea {70 % liquor pick) and dried. 
5 (b) Using a drop-on-demand Inkjet head (bubble jet), there is printed onto the cotton satin 
pretreated according to step (a) an aqueous Ink containing 

- 10 % by weight of a mixture of 0.6 part of the reactive dye of formula (101) and 5.4 p^s of 
the reactive dye of formula (102), 
- 20 % by weight of 1 ,2-pn}py[ene glycol and 
10 - 70 % by weight of water. 

The print is fully dried and fixed in saturated steam at loa'C for 8 minutes, cold-rinsed. 

washed-off at the boil, rinsed again and dried. 

A navy-blue print ha\^ng good fastness properties is obtained. 



15 
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What Is dalmed is: 

1. A dye mixture comprising 
at ieast one dye of formuia 



5 




togetiier with at least one dye of formula 




10 wherein 

Ri and R2 are each independently of the other hydrogen or unsubstituted or substituted 
Ci-C4ali<yl, 

(R3)o-3. (R4)(M and (Rs)o-3 denote, each Independently of the others, from 0 to 3 identical or 
differing substituents from the group halogen. Ci-Ciialkyi, Ci-C4alkoxy, carboxyand sulfo, 
16 A Is unsubstituted or substituted phenylene, naphthylene, or C2-C8all<ylene which may be 
inten-upted by oxygen, 

Xi is halogen or a non-fibre-reactive subsfltuent, and 
q Is the number 0 or 1, 

r and s are each independently of the other the number 0 or 1 , and the sum of r + s Is the 
20 number lor 2, 

Yi. Y2, Y3 and Y4 are each independenfly of the others a fibre-reactive radical of formula 



-SO2-Z 

-NH-CO-CCHaWSOa-Z 
26 -CONH-{CH2)n-S02-Z 



(3a), 
(3b). 
(3c). 



wo 2005/052063 PCT/EP2004/OS2844 



.NH-GO-CH{Hal)-CH2-Hal (3d), 
-NH-CO-C(Hal)=CH2 (3e) or 

(3f). 



wherein 

5 X2 is halogen, T Independently has tiie definition of Xz, Is a non-fibre-reactive substituent or is 
a fibre-reactive radical of formula 

.ji.Me.Et ^^^^ 
— N-(CH2)^3S05-Z 

10 -NH-(CH2)2.5-0-(CH2WS02-Z (4b), 



— NH-<x ^ (4d)or 
*^CO-NH-(CH,l, ,-SO,-Z 



^CO-NH-(CH2);^-S02-Z 

(46), 



^NH-CO-Q 



15 (R6)o.2 denotes lirom 0 to 2 identical or differing substltuents fronn the group halogen. 
Ci-C^alityl, Ci-C4ail?oxy and sulfo, 

Z is vinyl or a radical -CH2-CH2-U and U is a group removable under allollne conditions, 
Q is a group -CH(Hal)-CH2-Hal or-C(Hal)=CH2. 
m and n aiB eadi independently of the other the number 2. 3 or 4, and 
20 Hal Is halogen, 
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at least one of the radicals Y3 and Y4 being a radical of formula {3b) or (3f). 

2. A dye mixture according to claim 1, wherein 

Ri is hydrogen, methyl or ethyi and R2 is hydrogen. 

6 

3. A dye mixture according to either daim 1 or claim 2, wherein Xi is chlorine. 

4. A dye mixture according to any one of daims 1 to 3, wherein 
-A-Yi is a padlcal of formula 

10 




wherein 

15 (R7}o.2 denotes from 0 to 2 identical or differing substituents from the group halogen, 
CrG4aikyl, Ci-Cialkoxy and sulfo, 
m is the number 2 or 3, and 

Zi. Zz and Z3 are each Independenfly of iiie others vinyl, p-chloroethyl or p-sulfatoethyl. 

20 5. A dye mixture according to any one of daims 1 to 4, wherein 
the dye of formula (1) is a dye of formula 
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(HO3S),- 




(1a) 



wherein 

Ri is hydrogen, methyl or ethyl and 

Zi is vinyl, p-chloroethyl or p-sulfetoefhyl. 

6. A dye mixture according to any one of claims 1 to 5, wherein 
the dye of formula (2) Is a dye of formula 



10 wherein 

-{Ri)a-z and (R6)o-2 denote, each independently of the other, from 0 to 2 identical or differing 
substituents selected from the group Ci-C4alkyl, CrC4all<oxy and sulfo, and 
one of the fibre-reactive radicals Y3 and Y4 is a radical of formula (3a). (3b). {3c), (3d) or (3e) 
and the other of the fibre-reactive radicals Y3 and Y4 is a radical of formula {3b) or (3f), the 
1 5 definitions according to claim 1 applying to the fi bre-reactlve radicals of formulae (3a), (3b), 
(3c).(3d).(3e)and(3f). 

7. The use of a dye mixture according to any one of claims 1 to 6 in the dyeing or printing of 
hydroxyl-group-confalning ornitrogen-confalning fibre material. 

20 

8. Use according to claim 7, wherein cellulosic fibre material, especially cotton-containing 
fibre material, is dyed or printed. 

9. An aqueous ink comprising a dye mixture according to claim 1 , 

25 




OH NH2 



-(R6)0-2 



(2a) 
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10. The use of an aqueous ink according to claim 9 in an inlcjet printing method for the 
printing of hydroxyl-grdup-containing or nitrogen-containing fibre material. 



